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TITLE OF THE INVENTION 
A PAGER WITH AN ALERT SOUND CONTROLLED 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 This invention relates to a pager with an alert 

sound . 

2. Description of the Prior Art 

A pager having an alerting function for generating 
one of a plurality of predetermined sound selected in 
10 accordance with user's operation is known. 

Fig. 9 is a block diagram of such a prior art pager. 
This pager generates an alert sound A when the received 
address agrees with one of the registered address number 
data in memory 113 by a speaker and generates an alert 
15 sound B when the received address does not agrees with any 
one of the registered address number data in memory 113. 
SUMMARY OF THE INVENTION 
The aim of the present invention is to provide a 
superior pager. 

20 According to the present invention, a first pager is 

provided, which comprises: a paging signal receiving 
circuit for receiving a paging signal directing to the 
pager, the paging signal including data including a 
plurality of codes; a display responsive to the paging 

25 signal receiving circuit and a display command for 
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displaying the data from the paging signal receiving 
circuit; and a sound generation circuit for successively 
generating one of a predetermined number of different tones 
in accordance with each of the codes. 
5 In the first pager, the sound generation circuit may 

successively generate the one of a predetermined number of 
different tones of which a frequency is controlled to 
provide at least a portion of a chromatic scale. 

In the first pager, the sound generation circuit may 

10 comprise: a voice data memory for storing a set of voice 
tone data; a reading circuit for reading one of the voice 
tone data selected in accordance with the each of the codes; 
and a voice tone generation circuit for generating a voice 
tone as the one of a predetermined number of the different 

15 tones in accordance with the one of the voice tone data 
from the reading circuit. 

According to the present invention, a second pager 
is provided, which comprises: a paging signal receiving 
circuit for receiving a paging signal directing to the 

20 pager, the paging signal including first data including a 
plurality of codes; a detection portion, including a memory 
for storing second data, for detecting whether at least a 
first portion of the first data agrees with the second data; 
a display for displaying at least a second portion of the 

25 first data from the paging signal receiving circuit when at 
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least the first portion of the first data agrees with the 
second data, the second portion being determined by the 
first portion; and a sound generation circuit for 
successively generating one of a predetermined number of 
5 different tones in accordance with each of the codes in at 
least a third portion of the first data from the paging 
signal receiving circuit when at least the first portion of 
the first data agrees with the second data, the third 
portion being determined by the first portion. 
10 In the second pager may further comprise a 

registering portion for storing the first data in the 
memory as the second data in response a registering command 
signal . 

In the second pager, the sound generation circuit 
15 may successively generate the one of a predetermined number 
of different tones of which a frequency is controlled to 
provide at least a portion of a chromatic scale. 

In the second pager, the sound generation circuit 
may comprise: a voice data memory for storing a set of 
20 voice tone data; a reading circuit for reading one of the 
voice tone data selected in accordance with the each of the 
codes in at least the third portion; and a voice tone 
generation circuit for successively generating a voice tone 
as the one of a predetermined number of the different tones 
25 in accordance with an output of the reading circuit. 
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In the second pager, the sound generation circuit 
may include a timer and successively generates the one of a 
predetermined number of different tones for a predetermined 
interval. In this case, the sound generation circuit may 
5 successively generate successively generates the one of a 
predetermined number of different tones for a predetermined 
interval in accordance with each of the codes in at least 
the third portion of the first data from the paging signal 
receiving circuit recurrently. In this case, the sound 

10 generation circuit may stop successively generating the one 
of a predetermined number of different tones for a 
predetermined interval in accordance with each of the codes 
in at least the third portion of the first data from the 
paging signal receiving circuit recurrently in response to 

15 a stop command. 

According to the present invention, a third pager is 
provided, which comprises: a paging signal receiving 
circuit for receiving a paging signal directing to the 
pager, the paging signal including data; a display 

20 responsive to the paging signal receiving circuit for 
displaying the data from the paging signal receiving 
circuit; a memory for storing a predetermined number of 
different sound data patterns; a registering portion, 
including a table, for storing the data in response to a 

25 registering command signal and storing a relation between 
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the stored data and one of the predetermined number of 
different sound data patterns in response to a selection 
command; a control portion, including comparing- portion, 
for comparing the data from the paging signal receiving 
5 circuit with the data from the registering portion and 

reading one of the predetermined number of different sound 
data patterns using the stored relation when the data from 
the paging signal receiving circuit agrees with the data 
from the registering portion; and a sound generation 

10 circuit for successively generating a tone in accordance 
with the reading one of the predetermined number of 
different sound data patterns. 

In the third pager, the sound generation circuit may 
successively generate the tone of which frequency is 

15 controlled to provide at least a portion of a chromatic 
scale . 

In the third pager, the sound generation circuit may 
comprise: a voice data memory for storing a set of voice 
tone data; a reading circuit for reading one of the voice 

20 tone data selected in accordance with the reading one of 
the predetermined number of different sound data patterns; 
and a voice tone generation circuit for generating a voice 
tone as the tone in accordance with an output of the 
reading circuit. 

25 According to the present invention, a fourth pager 
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is provided, which comprises: a paging signal receiving 
circuit for receiving a paging signal directing to the 
pager, the paging signal including first data; a display 
responsive to the paging signal receiving circuit for 
5 displaying the data from the paging signal receiving 
circuit; a memory for storing a predetermined number of 
different sound data patterns; an input circuit for 
inputting second data; a registering portion, including a 
table, for storing the second data in response to a 

10 registering command signal and storing a relation between 
the second data from the input circuit and one of the 
predetermined number of different sound data patterns in 
response to a selection command; a control portion, 
including comparing portion, for comparing the first data 

15 from the paging signal receiving circuit with the second 
data from the registering portion and reading one of the 
predetermined number of different sound data patterns using 
the stored relation when the first data from the paging 
signal receiving circuit agrees with the second data from 

20 the registering circuit; and a sound generation circuit for 
successively generating a tone in accordance with the 
reading one of the predetermined number of different sound 
data patterns . 

In the fourth pager, the sound generation circuit 

25 may successively generate the tone of which frequency is 
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controlled to provide at least a portion of a chromatic 
scale . 

In the fourth pager, the sound generation circuit 
may comprise: a voice data memory for storing a set of 
5 voice tone data; a reading circuit for reading one of the 
voice tone data selected in accordance with the reading one 
of the predetermined number of different sound data 
patterns; and a voice tone generation circuit for 
generating a voice tone as the tone in accordance with an 
10 output of the reading circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The object and features of the present invention 
will become more readily apparent from the following 
detailed description taken in conjunction with the 
15 accompanying drawings in which: 

Fig. 1 is a block diagram of a pager of a first 
embodiment ; 

Fig. 2 shows a table of the first embodiment; 
Fig. 3 is a flow chart of the first embodiment 
20 showing an operation by a user to the pager of the first 
embodiment ; 

Fig. 4 is a illustration of the first embodiment 
showing a format of the data to be transmitted to the pager 
of the first embodiment; 
25 Fig. 5 is a block diagram of a frequency signal 



-8- 



generation circuit of a modification; 

Fig. 6 is a block diagram of a pager of the second 
embodiment ; 

Fig. 7 is an illustration of the second embodiment 
5 showing data stored in the table shown in Fig. 6; 

Fig. 8 depicts a flow chart of the second embodiment 
showing an operation to the pager of the second embodiment; 
and 

Fig. 9 is a block diagram of such a prior art pager. 
10 The same or corresponding elements or parts are 

designated with like references throughout the drawings. 
DETAILED DESCRIPTION OF THE INVENTION 
Hereinbelow will be described a first embodiment of 
this invention. 

!5 Fig. 1 is a block diagram of a pager of the first 

embodiment. The pager of the first embodiment comprises an 
antenna 7 for receiving a paging signal transmitted as a 
radio wave signal, a demodulation circuit 8 for 
demodulating the paging signal from the antenna 7, a 

20 decoding circuit 9 for decoding the demodulated paging 

signal, a storing circuit 9 for receiving a paging signal 
directing to the pager and storing the paging signal 
through comparing an identification code (address data) in 
the paging signal with the identification code assigned to 

25 the pager, the paging signal including first data including 



a plurality of codes, a separation portion 10 including a 
data analyzing portion 11, buffers 12 and 13 for separating 
data in the decode paging signal into sound data and sound 
data and storing the sound data in the buffer 12 and the 
5 message data in the buffer 13, a display 4 for displaying 
the message data from the buffer 12, and a frequency signal 
generation circuit 22 and a speaker 5 for successively 
generating one of a predetermined number of different tones 
in accordance with each code from the buffer 12 for a 

10 predetermined interval determined by a timer 13. 

The antenna 7 receives the paging signal transmitted 
as a radio wave signal. The demodulation circuit 8 
demodulates the paging signal from the antenna 7. The 
decoding circuit 6 decodes the demodulated paging signal. 

15 The storing circuit 9 stores the paging signal receiving 
for receiving the paging signal directing to the pager. 
That is, the identification code in the paging signal is 
compared with the identification code assigned to the pager. 
The paging signal includes first data including a plurality 

20 of codes. A CPU 3 includes the data separation portion 
(program) 10, a data analyzing portion 11, the buffers 12 
and 13, and the timer 14. 

The separation portion 10 analyzes the data from the 
storing circuit 9 and separates it into sound data and 

25 sound data and stores the sound data in the buffer 12 and 
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the message data in the buffer 13. The display 4 displays 
the message data from the buffer 13. The frequency signal 
generation circuit 22 and the speaker 5 successively 
generates one of a predetermined number of different tones 
5 in accordance with each code in the sound data from the 
buffer 12 for the predetermined interval determined by the 
timer 13. That is, the frequency signal generation circuit 
22 generates a frequency signal 15 and the speaker 5 
generates the tone in response to the frequency signal. As 

10 the frequency signal generation circuit 22, a melody IC may 
be used for generating chromatic scale sounds. 

Fig. 2 shows a table of the first embodiment. 
Each code of the sound data includes two digits. 
That is, "00" represents a tone of "C" and "05" represents 

15 a tone of "A" of which frequency is 440 Hz for example. 

Then, a series of tones is generated in accordance with the 
digits show in the table in Fig. 2 forms a chromatic scale. 

Fig. 3 is a flow chart of the first embodiment 
showing an operation by a user to the pager of the first 

20 embodiment. A user generates and transmits the sound data 
and the message data in accordance with the operation shown 
in Fig. 3. Fig. 4 is a illustration of the first 
embodiment showing a format of the data to be transmitted 
to the pager inputted by the operation in accordance with 

25 the flow chart shown in Fig. 3. 



The user input an address (identification code) by 
operating keys on a telephone (not shown) connected to a 
public telephone network in step sll. Then, the user 
inputs "**" as a special code for identifying the sound 
data in step sl2 and then, inputs sound data for example 
"00 01 02 03 04" in step sl3. Then, the user inputs "#*" 
again to indicate completion of the sound data in step sl4. 
That is, the sound data is sandwiched between the special 
codes "**". In the following step sl5, the user further 
inputs display (message) data and ends the operation in 
step sl6. 

The data inputted and transmitted as mentioned is 
shown in Fig. 4. That is, the sound data is indicated by 
the special codes "♦*" and the message data following to 
the sound data is to be displayed on the display 4. 

When the data shown in Fig. 4 is received by the 
pager of the first embodiment, the data analyzing portion 
11 detects the special codes "««" 120a and 120b and stores 
the sound data 121 indicated by the special codes "**" 120a 
and 120b in the buffer 12 and stores the message data 22 
"HAPPY •••" following to the special code "**" 120b in the 
buffer 13. The sound data is read in response to the timer 
14 every a predetermined interval. If the message data 
does not include the special codes 120a and 120b, a 
conventional alert sound is generated. 
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The message data is displayed on the display 4 in 
response to reception of the paging signal or a display 
command 18. The tones from the speaker 5 is stopped in 
response to a stop command 17. 

Modification will be described. Fig. 5 is a block 
diagram of a frequency signal generation circuit of a 
modification. The frequency signal generation circuit 22b 
includes a sound reproducing circuit 22c and a voice data 
memory 22d. The sound reproducing circuit 22c generates a 
voice tone in accordance with the sound data 121. In this 
case, the codes including two digits shown in Fig. 2 is 
assigned to each voice sound. 

As described, the pager can receive a sound message 
and can display the message. 

A second embodiment will be described. 

Fig. 6 is a block diagram of a pager of the second 
embodiment . 

The pager of the second embodiment comprises a 
paging signal receiving portion Including the antenna 7, a 
demodulator 8, and a decoding circuit 6, a storing circuit 
9 for receiving a paging signal directing to the pager, the 
paging signal including first data (message data) , the 
display 4 responsive to the paging signal receiving portion 
for displaying the first data from the paging signal 
receiving portion, a CPU 23 including a memory 26b for 



storing a predetermined number of different sound data 
patterns and a table 26a for storing the first data in 
response to a registering command signal 45 as second data 
and storing a relation between the stored data and one of 
the predetermined number of different sound data patterns 
in response to a selection command 44a, a control portion 
26 for comparing the first data with the registered data in 
the table 26a and reading one of the predetermined number 
of different sound data patterns in the memory 26b using 
the stored relation when the first data from the paging 
signal receiving portion agrees with the second data from 
the table 26a, the sound generation circuit 22 or 22b for 
successively generating a tone in accordance with the 
reading one of the predetermined number of different sound 
data patterns from the memory 26b and outputting a sound 
from the speaker 5. 

The paging signal receiving portion receives the 
paging signal directing to the pager. The display 4 
displays the first data 9a from the paging signal receiving 
portion. The memory 26b stores a predetermined number of 
different sound data patterns. The table 26a stores the 
first data 9a as the second data and stores a relation 
between the stored data and one of the predetermined number 
of different sound data patterns in response to the 
registering command signal 45a from registering switch 45 
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and a selection command 44a from a selection switch 44. 
The control portion 26 compares the first data 9a with data 
registered in the table 26a and reading: one of the 
predetermined number of different sound data patterns using 
the stored relation in the table 26a when the first data 
from the paging signal receiving portion agrees with the 
data from the table 26a. That is, when the first data 9a 
from the paging signal receiving portion agrees with the 
data in the table 26a, one of the predetermined number of 
different sound data patterns is read in accordance with 
the relation stored in the table 26a. The sound generation 
circuit 22 or 22b successively generates a tone in 
accordance with the reading one of the predetermined number 
of different sound data patterns from the memory 26b and 
outputs a sound from the speaker 5. 

Fig. 7 is an illustration of data stored in the 
table shown in Fig. 6. Fig. 8 shows a flow chart of the 
second embodiment showing an operation to the pager of the 
second embodiment. 

The message data to be stored is displayed on the 
display 4 in response to the paging signal receiving 
portion or a display switch 46 and the user depresses a 
mode switch 43 and the selection switch 44 to enter the 
registering mode in step s21. In response to the mode 
switch the pager stores the displayed message data in the 
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table 26a. In the following- step s22 , the user operates 
the selection switch 44 to display image data of one of the 
sound patterns and the pager scrolls to successively 
display the sound patterns in response to the selection 
switch 44. When the user finds the desired one of the 
sound data pattern, the user depresses the registering 
switch 45 in step s23 and then, the pager stores the 
relation between the registered message data in the table 
26a and the desired one of the sound data pattern. Then, 
the user depresses the mode switch 43 to return to the 
previous mode. Fig-. 7 shows this relation. After the 
registering operation, when the message data is received 
and compared with each of the registered data train 26c by 
the control portion 26. When the received message data 
agrees with one of the registered data train, the sound 
pattern name data is supplied to the memory 26b. The 
memory 26b outputs the sound data pattern corresponding to 
the sound pattern name data 26d. 

In the second embodiment, as similar to the first 
embodiment, the frequency signal generation circuit 22 
generates a tone of which frequency is controlled in 
accordance with one of the sound data patterns 
corresponding to the first data 9a and if the frequency 
signal generation circuit 22b shown in Fig. 5 is used, a 
voice sound is generated in accordance with one of the 
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sound patterns corresponding to the first data 9a. If the 
message data does not agree with any of the registered 
message data, the control portion 26 generates the 
conventional alert sound. 

Moreover, the pager of the second embodiment can 
prepare a message to be registered the table 26a. 

The user operates the mode switch 43 and the 
selection switch 44 to enter a message preparing mode. A 
data generation portion generates one of character data and 
displays it on the display 4. The data generator 27 
scrolls the display image to select one of the character 
data desired by the user in response to the selection 
switch 44. When the character displayed on the display 4 
is desired one, the user depresses the selection switch 44 
to stored the displayed character is stored in a memory 28. 
This operation is repeated to prepare a message which is 
stored in the memory 28. When the message has been 
prepared, the user depress the registering switch 45. In 
response to this, the prepared message data is supplied to 
the table 26a and registered. Then, the user registers one 
of the sound data patterns corresponding to the prepared 
message data in the sound data pattern registering 
operation as shown in Fig. 8. When the first data 9a 
agrees with one of the registered messages which was 
prepared by the operation by the user, the corresponding 



-17- 



sound data pattern is reproduced. 
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WHAT IS CLAIMED IS: 

1. A pager comprising: 

paging signal receiving means for receiving a paging 
signal directing to said pager, said paging signal 
including data including a plurality of codes; 

display means responsive to said paging signal 
receiving means and a display command for displaying said 
data from said paging signal receiving means; and 

sound generation means for successively generating 
one of a predetermined number of different tones in 
accordance with each of said codes. 

2. The pager as claimed in claim 1, wherein said sound 
generation means successively generates said one of a 
predetermined number of different tones of which a 
frequency is controlled to provide at least a portion of a 
chromatic scale. 

3. The pager as claimed in claim 1, wherein said sound 
generation means comprises: 

voice data storing means for storing a set of voice 
tone data; 

reading means for reading one of said voice tone 
data selected in accordance with said each of said codes; 
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and 

voice tone generation means for generating- a voice 
tone as said one of a predetermined number of said 
different tones in accordance with said one of said voice 
5 tone data from said reading means. 



4. A pager comprising: 

paging signal receiving means for receiving a paging 
signal directing to said pager, said paging signal 
10 including first data including a plurality of codes; 

detection means, including storing means for storing 
second data, for detecting whether at least a first portion 
of said first data agrees with said second data; 

display means for displaying at least a second 
15 portion of said first data from said paging signal 

receiving means when at least said first portion of said 
first data agrees with said second data, said second 
portion being determined by said first portion; and 

sound generation means for successively generating 
20 one of a predetermined number of different tones in 

accordance with each of said codes in at least a third 
portion of said first data from said paging signal 
receiving means when at least said first portion of said 
first data agrees with said second data, said third portion 
25 being determined by said first portion. 
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5. The pager as claimed in claim 4, further comprising 
registering means for storing said first data in said 
storing means as said second data in response a registering 

5 command signal. 

6. The pager as claimed in claim 4, wherein said sound 
generation means successively generates said one of a 
predetermined number of different tones of which a 

10 frequency is controlled to provide at least a portion of a 
chromatic scale. 

7. The pager as claimed in claim 4, wherein said sound 
generation means comprises: 

15 voice data storing means for storing a set of voice 

tone data; 

reading means for reading one of said voice tone 
data selected in accordance with said each of said codes in 
at least said third portion; and 
20 voice tone generation means for successively 

generating a voice tone as said one of a predetermined 
number of said different tones in accordance with an output 
of said reading means. 

25 8. The pager as claimed in claim 4, wherein said sound 
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generation means includes timer means and successively 
generates said one of a predetermined number of different 
tones for a predetermined interval. 

9. The pager as claimed in claim 8, wherein said sound 
generation means successively generates successively 
generates said one of a predetermined number of different 
tones for a predetermined interval in accordance with each 
of said codes in at least said third portion of said first 
data from said paging signal generation means recurrently. 

10. The pager as claimed in claim 9, wherein said sound 
generation means stops successively generating said one of 
a predetermined number of different tones for a 
predetermined interval in accordance with each of said 
codes in at least said third portion of said first data 
from said paging signal generation means recurrently in 
response to a stop command. 

11. A pager comprising: 

paging signal receiving means for receiving a paging 
signal directing to said pager, said paging signal 
including data; 

display means responsive to said paging signal 
receiving means for displaying said data from said paging 
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signal receiving means; 

storing means for storing a predetermined number of 
different sound data patterns; 

registering means, including table means, for 
5 storing said data in response to a registering command 

signal and storing a relation between said stored data and 
one of said predetermined number of different sound data 
patterns in response to a selection command; 

control means, including comparing means, for 
10 comparing said data from said paging signal receiving means 
with said data from said registering means and reading one 
of said predetermined number of different sound data 
patterns using said stored relation when said data from 
said paging signal receiving means agrees with said data 
15 from said registering means; and 

sound generation means for successively generating a 
tone in accordance with the reading one of said 
predetermined number of different sound data patterns. 

20 12. The pager as claimed in claim 11, wherein said sound 
generation means successively generates said tone of which 
frequency is controlled to provide at least a portion of a 
chromatic scale. 

25 13. The pager as claimed in claim 11, wherein said sound 
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generation means comprises: 

voice data storing means for storing a set of voice 
tone data; 

reading means for reading one of said voice tone 
5 data selected in accordance with the reading one of said 
predetermined number of different sound data patterns; and 

voice tone generation means for generating a voice 
tone as said tone in accordance with an output of said 
reading means. 

10 

14. A pager comprising: 

paging signal receiving means for receiving a paging 

signal directing to said pager, said paging signal 

including first data; 
15 display means responsive to said paging signal 

receiving means for displaying said data from said paging 

signal receiving means; 

storing means for storing a predetermined number of 

different sound data patterns; 
20 input means for inputting second data; 

registering means, including table means, for 

storing said second data in response to a registering 

command signal and storing a relation between said second 

data from said input means and one of said predetermined 
25 number of different sound data patterns in response to a 
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selection command; 

control means, including comparing means, for 
comparing said first data from said paging signal receiving 
means with said second data from said registering means and 
reading one of said predetermined number of different sound 
data patterns using said stored relation when said first 
data from said paging signal receiving means agrees with 
said second data from said registering means; and 

sound generation means for successively generating a 
tone in accordance with the reading one of said 
predetermined number of different sound data patterns. 

15. The pager as claimed in claim 14, wherein said sound 
generation means successively generates said tone of which 
frequency is controlled to provide at least a portion of a 
chromatic scale. 

16. The pager as claimed in claim 14, wherein said sound 
generation means comprises: 

voice data storing means for storing a set of voice 
tone data; 

reading means for reading one of said voice tone 
data selected in accordance with the reading one of said 
predetermined number of different sound data patterns; and 

voice tone generation means for generating a voice 
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tone as said tone in accordance with an output of said 
reading means. 
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ABSTRACT OF THE DISCLOSURE 
A first pager is disclosed, which comprises: a 
paging signal receiving circuit; a display for displaying 
the data in the paging signal; and a sound generation 
5 circuit for successively generating one of a predetermined 
number of different tones in accordance with each of codes 
in the data. The frequency is controlled to provide at 
least a portion of a chromatic scale in accordance with 
each of codes or the sound generation circuit generates one 

10 of the voice tones selected in accordance with the each of 
the codes. A second pager is also disclosed, which further 
comprises a memory for storing a predetermined number of 
different sound data patterns; a registering portion, 
including a table, for storing the data in response to a 

15 registering command signal and storing a relation between 
the stored data and one of the predetermined number of 
different sound data patterns in response to a selection 
command; and a control portion for reading one of the 
predetermined number of different sound data patterns using 

20 the relation when the data from the paging signal receiving 
circuit agrees with the data from the registering portion 
to successively generate a tone according to the reading 
one of the sound data patterns, the data stored in the 
registering portion may be inputted by this pager. 
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names are listed below) of the subject matter claimed and for which a patent is sought on the invention entitled 
the specification of which "A PAGER WITH AN ALERT SOUND CONTROLLED" 

|X| is attached hereto [ ] was filed on as Application Serial No. and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as amended 
by any amendment referred to above. 

I acknowledge the duty to disclose information which is known to me to be material to patentability in accordance with Title 37, Code 
of Federal Regulations, Section 1.56. 

3 hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or Section 365(b) of any foreign 
y3application(s) for patent or inventor's certificate, or Section 365(a) of any PCT international application which designated at least one 
□country other than the United States, listed below and have also identified below any foreign application for patent or inventor's certificate 
mhaving a filing date before that of the application on which priority is claimed: 

mPrior Foreign Application(s): Priority Claimed 

-.jNumber Country Dav/Month/Year filed Yes No 

3 9-148464 Japan May 23, 1997 X 

%] hereby claim the benefit under 35 USC §1 19(e) of any United States provisional application(s) listed below. 

J Prior Provisional Application(s): 

" Application Number Filing Date 



I hereby claim the benefit under Title 35, United States Code. Section 120 of any United States application(s). or Section 365(c) of an\ 
PCT international application designating the United States, listed below and. insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT international application in the manner provided by the first paragraph ol 
Title 35, United States Code, Section 1 12. 1 acknowledge the duty to disclose material information as defined in Title 37. Code of Federa'' 
Regulations, Section 1 .56 which occurred between the filing date of the prior application and the national or PCT international filing date 
of this application: 

Prior U. S. Application(s): 

Serial No. Filing Date Status: Patented, Pending, Abandoned 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belie' 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful falsi 
statements may jeopardize the validity of the application or any patent issued thereon. 



thereby appoint the following attomey(s) and/or agent(s): Allan M. Lowe, Reg. No. 19,641; Benjamin J. Hauptman. Reg. No. 29.3 10: 
Israel Gopstein, Reg. No. 27,333; Kenneth M. Berner. Reg. No. 37.093 and Michael G. Gilman. Reg. No. 19.114 all of 

LOWE HAUPTMAN GOPSTErN & BERNER, LLP 
99 Canal Center Plaza. Suite 420 
Alexandria, Virginia 22314 

with full power of substitution and revocation, to prosecute this application and to transact all business in the Patent and Trademark Office 
connected therewith, and all future correspondence should be addressed to them. 
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Residence: 
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Citizenship: 



Japanese 



Post Office Address: 2-23-24-308, Kachida Minami, Tsuzuki-ku, Yokohama 224 Japan 



,n Full name of second j oint inventor: Noriyoshi Kato 
jrj Inventor's signature: 
\jj Residence: 



Date: May 13, 1998 



Hamamatsu-shi, Shizuoka-ken, Japan 



Citizenship: 
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